Sensory adaptation and perceptual learning are two forms of plasticity in the visual system, with some potential overlapping neural mechanisms and functional benefits. However, they have been largely considered in isolation. Here we examined whether extensive perceptual training with oriented textures (texture discrimination task, TDT) induces adaptation tilt aftereffects (TAE). Texture elements were oriented lines at À22.5°(target) and 22.5°(background). Observers were trained in 5 daily sessions on the TDT, with 800-1000 trials/session. Thresholds increased within the daily sessions, showing withinsession performance deterioration, but decreased between days, showing learning. To evaluate TAE, perceived vertical (0°) was measured prior to and after each daily session using a single line element. The results showed a TAE of $1.5°at retinal locations consistently stimulated by the target, but none at locations consistently stimulated by the background texture. Retinal locations equally stimulated by target and background elements showed a significant TAE ($0.7°), in a direction expected by target-driven sensory adaptation. Moreover, these locations showed increasing TAE persistence with training. Additional experiments with a modified target, in order to have balanced stimulation around the vertical direction in all target locations, confirmed the locality of the task-dependent TAE. The present results support a strong link between perceptual learning and local orientation-selective adaptation leading to TAE; the latter was shown here to be task and experience dependent.
Introduction
In perceptual learning, repetitively performing a perceptual task leads to long-lasting improvements in performance (Fahle & Poggio, 2002; Sagi, 2011) . In visual learning, these tasks involve discriminating fine visual features such as discrimination of contrast (Adini, Sagi, & Tsodyks, 2002) , orientation (Schoups, Vogels, & Orban, 1995) , hyperacuity (Fahle & Edelman, 1993; Poggio, Fahle, & Edelman, 1992) , motion direction (Ball & Sekuler, 1987) , and texture (Karni & Sagi, 1991) . The neural mechanisms underlying visual learning are not fully understood (Sagi, 2011) . One body of evidence suggests low-level neural modifications during learning (Fahle, 2004; Karni & Sagi, 1991; Poggio et al., 1992; Pourtois, Rauss, Vuilleumier, & Schwartz, 2008; Schoups et al., 1995; Yotsumoto, Watanabe, & Sasaki, 2008) , whereas other works demonstrated the role of the higher cortical levels in the process of learning (Ahissar & Hochstein, 2004; Dosher & Lu, 1998; Karni & Sagi, 1995; Law & Gold, 2008) . It is likely that several cortical levels are essential for learning with an unknown interplay between them (Karni & Sagi, 1993) .
Another form of plasticity in the visual system is sensory adaptation. This effect is primarily driven by mere exposure to the stimulus and occurs even when the observer is not actively performing a task on the adapted stimulus (Clifford et al., 2007; Webster, 2011) . Unlike the long-term increased sensitivity following perceptual learning, adaptation typically results in short-term reduced sensitivity. Changes in adaptation states may lead to a biased appearance, known as visual aftereffects. For example, adaptation to an oriented stimulus causes a tilt aftereffect (TAE), in which the perceived orientation of a test stimulus appears slightly repelled away from the direction of the adapted orientation (Gibson & Radner, 1935) . Practice was shown to speed-up the transition between different adaptation states, shortening the aftereffect duration (Yehezkel, Sagi, Sterkin, Belkin, & Polat, 2010) .
The typical perceptual learning training consists of many repetitions, and promotes improved sensory sensitivity. However, several studies demonstrated performance deterioration during perceptual training. For example, increasing Vernier thresholds were found following extended exposure to Vernier stimuli (Ludwig & Skrandies, 2002) . In some cases the performance deterioration was suggested to result from the reduced sensitivity following sensory adaptation to the stimulus (Censor & Sagi, 2008; Ludwig & Skrandies, 2002 
